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We hypothesised that a shift from the body/self-consciousness matrix to a larger consciousness matrix, in which individuals perceive they belong to and are part of a larger life system, would lead to both a self-transcendence experience and positive transcendent emotions. In three studies, we experimentally exposed participants to macroscopic scenes of the earth from space and of various objects of the universe or to microscopic scenes about the inner workings of the human body. These conditions were compared to various control conditions depicting scenes of typical mesoscopic environments. All constructs were assessed using self-report measures. As predicted, a transient mental state marked by decreased selfsalience, increased feelings of oneness, and transcendent emotions, such as awe, was consistently found to be significantly greater in the experimental conditions, in which the physical frame of reference was changed, than in the control condition. Study 3 provides support for a sequential mediation model in which the changes in the scale of the physical frame of reference (i.e. vastness and smallness of the self) lead to a reduction in the body self (i.e. body loss) that mediates the effects of the experimental manipulation on selftranscendence. These results provide valuable directions for the study of self-transcendence.

Much research in psychology supports the view that self-centeredness pervades throughout human functioning. From bodily consciousness [START_REF] Blanke | Multisensory brain mechanisms of bodily self-consciousness[END_REF] to our main psychological functioning [START_REF] Dambrun | Self-centeredness and selflessness: A theory of self-based psychological functioning and its consequences for happiness[END_REF], human life seems to be mainly guided by the feeling that experiences are bounded to the self and come from a unitary entity that provides the foundation for personal identity. In cognitive science, a distinction is generally made between the self as "I," the subjective knower, the pre-reflective experience of the self (i.e. the minimal self or the self-as-object), and the "narrative self" or self-as-agent (i.e. a coherent self or self-image) which involves past and future cognitions and conceptual thought (e.g. [START_REF] Damasio | The Feeling of what Happens: Body and Emotion in the Making of Consciousness[END_REF][START_REF] Gallagher | Philosophical conceptions of the self: implications for cognitive science[END_REF]. [START_REF] Dambrun | When the dissolution of perceived body boundaries elicits happiness: The effect of selflessness induced by a body scan meditation[END_REF] proposed that both the minimal and the narrative self largely imply a self-centered perspective in which the self takes on a central point of reference with regard to various bodily and psychological activities (i.e. self-centrism bias; [START_REF] Dambrun | Self-centeredness and selflessness: A theory of self-based psychological functioning and its consequences for happiness[END_REF]. From this perspective, the study of decentering, a process by which individuals can distance themselves from their self-centrism tendencies, represents a valuable approach to investigating hypo-egoic phenomena [START_REF] Brown | The Emergence of Scholarship and Science on Hypoegoic Phenomena[END_REF].

From egocentric and allocentric spatial representations (e.g. [START_REF] Klatzky | Allocentric and egocentric spatial representations: Definitions, distinctions, and interconnections[END_REF] to research on empathy and perspective taking (e.g. [START_REF] Decety | The social neuroscience of empathy[END_REF], and research in contemplative science on decentering via meta-awareness [START_REF] Dahl | Reconstructing and deconstructing the self: cognitive mechanisms in meditation practice[END_REF][START_REF] Fresco | Initial psychometric properties of the experiences questionnaire: validation of a self-report measure of decentering[END_REF], the study of decentering generates great interest. In the present paper, we focus on a distinct decentering process; the ability to shift from the body/self-consciousness matrix to a larger consciousness matrix in which individuals perceive that they belong to and are part of a larger life system encompassing the body/self-phenomena. We propose that the body/self-matrix reflects, at least partly, the mesoscopic environment in which we evolve. We argue that a change in this physical frame of reference will lead, at least temporarily, to an alteration of an individual's self-consciousness.

In science, the physical environment is commonly represented on a scale from microscopic to macroscopic. The intermediate level between these two poles has been determined as mesoscopic. However, depending on the field in question, "mesoscopic" refers to different physical objects (e.g. physics, geology). From a psychology perspective, we propose that "mesoscopic" refers to all objects that constitute our usual environment (e.g. humans, animals, plants, buildings, vehicles, roads, and perceptible celestial objects such as the moon, among others). While all these objects are potentially involved in the accessible environment, individuals are mostly and routinely confronted with dynamics involving their own body, the bodies of other humans, or the bodies of animated or unanimated objects. The body is experienced as an object of demarcation between ourselves and the outside environment (e.g. [START_REF] Ataria | How does it feel to lack a sense of boundaries? A case study of a long-term mindfulness meditator[END_REF][START_REF] Dambrun | When the dissolution of perceived body boundaries elicits happiness: The effect of selflessness induced by a body scan meditation[END_REF]. Thus, a change in the mesoscopic physical frame of reference would disrupt one's usual perspective, generate a need for accommodation [START_REF] Keltner | Approaching awe, a moral, spiritual, and aesthetic emotion[END_REF], and alter one's sense of self. Specifically, we propose that a change from the mesoscopic level to the macroscopic level, in which individuals can experience and perceive that they belong to and are part of a larger life system, would alleviate body/self-centeredness and favor self-transcendence experience (STE). Extant research on spatial flights seems to provide support for this hypothesis. Spatial flights have often prompted astronauts to report STE [START_REF] Gallagher | A neurophenomenology of awe and wonder: Towards a non-reductionist cognitive science[END_REF]White, 1987;[START_REF] Yaden | The overview effect: awe and self-transcendent experience in space flight[END_REF]. For example, viewing the earth from outside its atmosphere -called the "overview effect" -has been consistently associated with deep feelings of awe and a strong sense of connectedness and oneness [START_REF] Linenger | Off the planet: Surviving five perilous months aboard the space station Mir[END_REF][START_REF] Mitchell | The way of the explorer[END_REF][START_REF] Sk | The proximal experience of awe[END_REF]. As acknowledged by Russel [START_REF] Schweickart | No Frames, No Boundaries. Connecting with the whole planet -from space[END_REF], an astronaut who was in orbit around the earth in 1969: "When you go around the Earth in an hour and a half, you begin to recognize that your identity is with the whole thing." Thus, we designed a study to experimentally test the hypothesis that a change from a mesoscopic to a macroscopic physical frame of reference would alter self-consciousness in the sense of a greater STE. We investigated self-transcendence as "transient mental states marked by decreased self-salience and increased feelings of connectedness" (Yaden et al., 2016, p. 143).

In addition, we assessed various positive self-transcendent emotions such as awe (e.g. [START_REF] Fredrickson | Positive emotions broaden and build[END_REF]. We predicted that self-transcendent experiences and transcendent emotions would be greater in an immersive video environment presenting the earth from space and various objects within the universe, than in a mesoscopic video depicting humans.

While Study 1 was designed to test this hypothesis, Study 2 was designed to test if these effects would be specific to a macroscopic environment or, on the contrary, similar to a microscopic environment presenting scenes about the inner workings of the human body.

Study 3 was designed to examine more directly the processes by which scaling the physical frame of reference affects the phenomenon of self-transcendence. We therefore constituted items allowing us to evaluate several potentially mediating variables. First, we evaluated the perceived physical frame of reference with items assessing vastness and smallness of the self (e.g. Preston et al., 2016). Second, insofar as we predict that the change in the physical frame of reference leads to a reduction in the body/self matrix, we added items assessing dimensions of the narrative self (i.e. reduction in self-related preoccupations) and the minimal self (i.e. loss of body awareness). We hypothesized that a change in the physical frame of reference would result in a reduction of both the narrative self (i.e., decreased selfrelated preoccupations) and the minimal self (i.e. body loss). In other words, we predicted a sequential mediation model in which the effect of the experimental manipulation on the phenomenon of self-transcendence would be mediated by (A) a change in the physical frame of reference (i.e., perception of vastness and small self) that would generate (B) a decrease in narrative and minimal self. Finally, we added items to assess the need for accommodation proposed by [START_REF] Keltner | Approaching awe, a moral, spiritual, and aesthetic emotion[END_REF].

Study 1 Method 1

Participants

Fifty-six psychology students (52 women and four men; Mage = 18.9 years, SD = 1.9) at the Université Clermont Auvergne (UCA; France) participated in this experiment. The students received course credits and signed a formal agreement to participate in this experiment, which was carried out according to the principles of the Helsinki declaration and the institutional research committee of UCA (IRB00011540-2019-04).

Materials and Procedure

In a quiet university laboratory, the participants were initially asked to sit on a chair and rest for 5 minutes. They were then asked to complete a series of self-report scales. They were subsequently placed in front of a large screen (2.5m x 1.8m) on which a video was projected (duration = 5:26) depending on the condition to which they had been randomly assigned: a view of the cosmos (n = 28) or the active control condition (n = 28). In the cosmos view condition, the participants watched a film in which they saw the earth from space, then the solar system, and then different galaxies in the universe. In the active control condition, participants watched a film in which humans could be seen playing a famous French television game (i.e. "the game of numbers and letters"). Finally, after the video projection, all participants completed the series of self-report scales for the second time, after which they were debriefed and thanked.

In the control condition, the participants heard verbal exchanges between the protagonists. The cosmos video was accompanied by the music "Let Us Quest!" by Steve Jablonsky. The video of the cosmos came from a video entitled "From earth to infinity" made by C. Laplace-Builhe using ESA and NASA images, which has been shortened. The videos used in this study are available in a low-resolution format at doi.org/10.6084/m9.figshare.6789797.v2

The experimenter was a first year Master's student. The experimenter and the participants were not informed about the hypotheses of this research, which was presented as a well-being study. Specifically, in the consent form, the participants were informed that they were going to see a video on a large screen and that we were interested in their experience during the viewing. They were informed that we were particularly interested in their emotions and their perception of themselves and their environment and that the objective of this study was to better understand the factors that promote well-being. Before the study began, the experimenter was informed of the same objectives with a complementary bibliography to read about the overview effect, positive transcendent emotions and the SSHM model. Random assignment was programmed before the experiment began using a randomization program.

Self-Report Scales

The participants were asked to complete the self-report scales twice: before (presession; time 1) and after the experimental session (post-session; i.e. time 2). They had to indicate on visual analog scales (ranging from 0.0 to 9.3 centimeters) to what extent they had experienced a particular state while they were sitting in the chair (i.e. mystical orientation scale and positive transcendent emotions).

Self-Transcendence

The mystical orientation scale (Francis and Louden, 2000;MOS) was used to assess STE. We calculated Cronbach's alpha at time one (i.e. pre-session) and time two (i.e. postsession) for the entire scale and then for each component. The reliability of the full scale was satisfactory (i.e. 21 items; αtime1 = .91; αtime2 = .97). This scale comprises seven components (each assessed with three items): oneness (e.g. "sensing the unity in all things;" αtime1 = .83; αtime2 = .94), timelessness (e.g. "losing sense of time, place, and person;" αtime1 = .54; αtime2 = .77), true ego (e.g. "losing my everyday self in a greater being;" αtime1 = .78; αtime2 = .87), passivity (e.g. "being overwhelmed by a sense of wonder;" αtime1 = .70; αtime2 = .88), transiency (e.g. "brief glimpses into the heart of things;" αtime1 = .69; αtime2 = .84), ineffability (e.g. "experiencing something I could not put into words;" αtime1 = .73; αtime2 = .85), and noesis (e.g. "knowing I was surrounded by a presence;" αtime1 = .67; αtime2 = . 79). Scores can range from 0.0 to 9.3 on the visual analog scales, and higher scores indicate greater mystical experiences. Here, oneness, timelessness, true ego, passivity, and transiency were used as direct markers of self-transcendence.

Positive Emotions

On the basis of the 10 positive emotions proposed by [START_REF] Fredrickson | Positive emotions broaden and build[END_REF], we assessed seven positive emotions. Again, the reliability of the scale was assessed using Cronbach's alpha. Each emotion was assessed twice (i.e. before and after the session) using three items: gratitude (i.e. gratitude, appreciative, thankful; αtime1 = .92; αtime2 = .94), interest (i.e. interested, alert, curious; αtime1 = .73; αtime2 = .89), hope (i.e. hopeful, optimistic, encouraged; αtime1 = .86; αtime2 = .88), pride (i.e. proud, confident, self-assured; αtime1 = .81; αtime2 = .85), inspiration (i.e. inspired, uplifted, elevated; αtime1 = .87; αtime2 = .88), awe (i.e. awe, wonder, amazement; αtime1 = .86; αtime2 = .89), and love (i.e. love, closeness, trust; αtime1 = .87; αtime2 = .87). The scale ranged from 0.0 to 9.3 on the visual analog scales, and higher scores indicated greater positive emotions. The reliability of the full scale was satisfactory (i.e. 21 items; αtime1 = .95; αtime2 = .96).

Statistical Procedure

Using JASP (version 0.8.1.1.), for each dependent variable we first performed a 2 (experimental condition) x 2 (pre-/post-session) analysis of variance (ANOVA) and, second, a Bayesian ANOVA with the same factors. We report the p-value, ηp 2 , and BFInclusion.(i.e. the extent to which the data support the inclusion of the interaction term). Substantial support for H1 is provided by a BF > 3 (BF > 10 is judged strong; > 30 very strong and >100 decisive).

For each dimension of self-transcendence and each type of emotion, we used pre-/post session difference scores and we decomposed the effects using Tukey post hoc tests and we reported Cohen's d.

Results

Self-Transcendence

A 2 (experimental condition) x 2 (pre-/post-session) ANOVA on the mystical orientation scores was performed. As predicted, this analysis revealed a significant pre-/post session by condition interaction (F (1, 54) = 35.02, p < .001, ηp 2 = .39; BFInclusion > 150). The increase in mystical experience was significantly greater in the cosmos condition (Mdiff = +2.05) than in the control condition (Mdiff = -0.11; Cohen d = 1.58). Figure 1a 

Positive Emotions

A similar ANOVA on the positive emotions scores was performed. As expected, this analysis revealed a significant pre-/post session by condition interaction (F (1, 54) = 12.25, p < .001, ηp 2 = .18; BFInclusion = 69.20). The increase in positive emotions was significantly greater in the cosmos condition (Mdiff = +1.76) than in the control condition (Mdiff = +0.19; Cohen d = 0.94). Figure 1b 

Discussion

As expected, the participants experienced significantly greater self-transcendent experiences on all MOS components in the condition in which they were exposed to scenes of the earth from space and of objects in the universe than in the control condition. They also felt significantly higher levels of positive transcendent emotions, particularly love and awe.

Overall, these results are compatible with the hypothesis that a decentering process has occurred in which participants have moved from the usual body/self-matrix to a broader unified consciousness matrix. However, it is unclear whether this effect is specific to the induction of scenes involving the earth and objects in the universe, or if, to the contrary, it is a consequence of a more general process linked to a break in the usual physical frame of reference in favor of a frame offering a new and broader perspective. Finally, as there was no manipulation check in Study 1, this was added in Study 2.

Study 2

Method

Participants

Seventy-three psychology students (65 women and eight men; Mage = 18.2 years, SD = 1.87) at the UCA, France, participated in this experiment. The students received course credits and signed a formal agreement to participate in this experiment carried out according to the principles of the Helsinki declaration and the institutional research committee of UCA (IRB00011540-2019-04).

Materials and Procedure

The procedure was similar to that of Study 1, with the exception that the participants were randomly assigned to a cosmos condition (n = 24), an infinitely small condition (n = 24), or an active control condition (n = 25). In the cosmos condition, the participants watched the same film that we used in Study 1. In the infinitely small condition, participants watched a film in which they visited the inside of the human body, starting from the surface of the human eye and going to the molecules inside the eye. They then watched different microscopic components of the human body (e.g., blood cells, brain cells), right down to an atomic level. In the active control condition, the participants watched a sequence from a French TV show in which several people talked about the manufacturing of local products (e.g. sheep's cheese). The duration of the film was identical in each condition (i.e. 5:26).

In the control condition, the participants heard verbal exchanges between the protagonists. The cosmos and the infinity small videos were accompanied by a sequence of the "Cosmos" soundtrack by Vangelis. The video of the cosmos was the same as in Study 1.

The "infinitely small" video was composed of different scenes from the inside of the human body available on YouTube. The videos used in this study are available in a low-resolution format at doi.org/10.6084/m9.figshare.6789797.v2

Again, a first-year master's degree student served as an experimenter. The participants and the experimenter had the same type of information available to them as in Study 1. Again, random assignment was programmed before the start of the experiment using a randomization program.

Self-Report Scales

As in Study 1, the participants were asked to complete the self-report scales twice: before (pre-session) and after the experimental session (post-session). We used the same scales as in Study 1.

Self-Transcendence

We again used Francis and Louden's (2000) scale of mystical orientation. The procedure was identical. Seven components were assessed: oneness (αtime1 = .91; αtime2 = .89), timelessness (αtime1 = .84; αtime2 = .90), true ego (αtime1 = .62; αtime2 = .86), passivity (αtime1 = .55; αtime2 = .85), transiency (αtime1 = .58; αtime2 = .76), ineffability (αtime1 = .62; αtime2 = .68), and noesis (αtime1 = .56; αtime2 = .68). The full 21-item scale provides satisfactory internal reliability (αtime1 = .92; αtime2 = .97).

Positive Emotions

We assessed the same positive emotions as in Study 1 and the procedure was identical: gratitude (αtime1 = .92; αtime2 = .94), interest (αtime1 = .86; αtime2 = .92), hope (αtime1 = .90; αtime2 = .92), pride (αtime1 = .87; αtime2 = .91), inspiration (αtime1 = .84; αtime2 = .91), awe (αtime1 = .90; αtime2 = .93), and love (αtime1 = .79; αtime2 = .91). The full 21-item scale provides adequate internal reliability (αtime1 = .95; αtime2 = .96).

Controlled Variables

At the end of the experimental session, in order to control for effects related to differences between the videos, participants were asked to rate the video they viewed on a scale from 0 (very bad) to 10 (very good).

Manipulation Check Assessment

The participants were asked to express at the end of the experimental session, in an open-ended question, their experience (feeling, thoughts, etc.) during the video projection. This open-ended question was then coded as 0 (experience not spontaneously expressed) or 1 (experience spontaneously expressed) on the following relevant dimensions that emerged: (a) experience of unity (e.g., "feeling part of a big whole", "feeling connected", "unit to a whole", etc.), (b) physical frame of reference (e.g., "vastness", "feeling small"), (c) affective reactions (e.g., "awe", "surprise"), (d) absorption and escape from reality (e.g., "escape from reality", "feeling trapped", "immersion"), (e) relaxing effect (e.g., "relaxation", "appeasement"), and (g) music effect (i.e., "impact of music").

Statistical Procedure

We followed a similar statistical procedure as in Study 1. Concerning the manipulation check, we conducted a Kruskal-Wallis test and Dwass-Steel-Critchlow-Fligner pairwise comparisons on the spontaneous answers provided by the participants to the open-ended question about their personal experience during the video projection. Concerning the evaluation of the videos, we examined how participants in the three conditions evaluated the video they viewed using the item assessing the video rating as a dependent variable and the experimental manipulation as an independent variable in an ANOVA. Finally, using Spearman correlations, we explored the relationships between the experience lived during the projection (expressed spontaneously in the open-ended question used in the manipulation check) and pre-/post-difference in self-transcendence experience and positive transcendent emotions.

Results

Manipulation Check

Table 1 presents the percentage by condition for each dimension, the p-value, and the pairwise comparisons. Concerning the experience of unity (X 2 (2) = 8.67, p < .013), the percentage was higher in the cosmos (20.8%) and the infinitely small (32%) conditions than in the control condition (0%; respectively, p < .051 and p < .008). The spontaneous expression of vastness and phenomena related to the physical scale of reference (X 2 (2) = 8.61, p < .014) was significantly higher in the cosmos condition (29.2%) than in the control condition (0%; p < .013). The percentage obtained in the infinitely small condition (12%) was not statistically different from the two other conditions. The spontaneous expression of affective reactions such as awe or being surprised (X 2 (2) = 6.35, p < .042) was higher in the cosmos (20.8%) and the infinitely small (24%) conditions than in the control one (0%; respectively, p < 0.051 and p < 0.03). Similarly, the spontaneous expression of being absorbed and of having the feeling of escaping from reality (X 2 (2) = 7.86, p < .042) was higher in the cosmos (29.2%) and the infinitely small (24%) conditions than in the control one (0%; respectively, p < 0.013 and p < 0.03). Finally, the percentage obtained for the two other components (i.e. relaxation and effect of music) did not differ significantly between conditions (respectively, X 2 (2) = 3.91, p < .14, and X 2 (2) = 0.99, p < .61).

Self-Transcendence

A 3 (experimental condition) x 2 (pre-/post-session) ANOVA on mystical orientation scores was performed. As predicted, this analysis revealed a significant pre-/post session effect by condition interaction (F (2, 70) = 9.30, p < .001, ηp 2 = .21; BFInclusion = 174.09).

Increases in mystical experience were significantly greater in both the cosmos condition (Mdiff = +1.94; p < .001; Cohen d = 1.18) and the infinitely small condition (Mdiff = +1.57; p < .005;

Cohen d = 0.92) than in the control condition (Mdiff = +0.28). Figure 2a 

Positive Emotions

A similar ANOVA on the positive emotions scores was performed. As expected, this analysis revealed a significant pre-/post session by condition interaction (F (2, 70) = 5.56, p < .006, ηp 2 = .14; BFInclusion = 8.86). Increases in positive emotions were greater in both the cosmos condition (Mdiff = +1.12; p < .09; Cohen d = 0.62) and the infinitely small condition (Mdiff = +1.68; p < .004; Cohen d = 0.94) than in the control condition (Mdiff = +0.04). Figure 2b distinctly presents the results for each type of positive emotion and for each condition. 

Evaluation of the Videos

An ANOVA on the rating scores was performed. This analysis revealed a significant effect of experimental condition (F (2, 70) = 7.43, p < .001, η 2 = .18). Decomposition of this effect revealed that the cosmos (M = 6.96) and the infinitely small (M = 6.60) videos were evaluated more positively than the control one (M = 5.08; respectively, p < .002, and p < .011). Because the rating of the video was positively and significantly related to an increase in both STE and positive transcendent emotions between the pre-and the post-session (respectively, r = .50, p < .001, and r = .52, p < .001), we examined the extent to which this difference in evaluation between the videos explained the effect of the experimental manipulation in a series of multiple regression analyses. We tested this separately for both the cosmos view induction effect and the infinitely small induction effect. Concerning the induction of the cosmos view, when the evaluation of the video was statistically controlled for, the effect of the experimental manipulation on changes in STE still remained significant (b = 0.57, se = 0.20, p < .007). However, the effect on transcendent emotions vanished (b = 0.13, se = 0.26, p > .63). Finally, concerning the induction of the infinitely small view, when the rating of the video was statistically controlled for, the effect of the experimental manipulation on changes in both STE and transcendent emotions still remained significant (respectively, b = 0.44, se = 0.19, p < .023, and b = 0.50, se = 0.24, p < .041).

Exploratory Analyses

Using Spearman correlations, we examined the relationships between the experience lived during the video projection (expressed spontaneously in the open-ended question) and pre-/post-difference in self-transcendence experience and positive transcendent emotions (see Table 2). Only spontaneous expression in terms of both physical frame of reference (r = .26, p < .025) and affective reactions (r = .34, p < .003) were significantly related to an increase in STE between the pre-and the post-session. The more the participants spontaneously expressed these two dimensions in the open-ended question, the greater their increase in STE was. Only spontaneous expression of affective reactions was significantly related to an increase in transcendent emotions between the pre-and the post-session (r = .25, p < .034).

The more the participants expressed spontaneous affective reactions, the more they had an increase in transcendent emotions.

Discussion

As expected, the participants experienced significantly greater levels of STE in the two experimental conditions in which the scale of the physical frame of reference was modified; it seems that seeing scenes of the universe has an effect similar to seeing the inner workings of the human body. However, concerning transcendent emotions, the effects seemed to be more marked in the microscopic than in the macroscopic condition. The scenes of the universe mainly led to an increase in awe. On the other hand, inspiration, hope, awe, love, and trust were boosted by the microscopic induction.

The results concerning the manipulation check and the evaluation of the videos provide new insights. Since several confounding variables related to uncontrolled differences between these videos may have contributed to the results, it is important to examine the extent to which the manipulation of the physical frame of reference is or is not directly related to the observed effects. First, the manipulation check revealed that four dimensions were significantly impacted by the induction: the experience of unity (i.e. oneness), the physical frame of reference (only in the cosmos view induction), affective reactions, and absorption/escape from the reality. Additional exploratory analyses indicated that only the spontaneous expression of both physical frame of reference and affective reactions were significantly related to the observed effects (i.e. increase in STE and in transcendent emotions). In addition, controlling for the difference in evaluation of the videos did not account for the observed effects (except for the effect of the cosmos view induction on transcendent positive emotions). Thus, these preliminary results suggest that both physical frame of reference and affective reactions such as awe are at play in the observed effects and in the experimental induction. With the objective of deepening these first interpretative elements, the next study was designed to examine more directly the mediating processes involved.

Study 3

Method

Participants

Two hundred and nineteen psychology students (210 women and nine men; Mage = 19.36 years, SD = 1.70) at the UCA, France, participated in this experiment. The students received course credits and signed a formal agreement to participate in this experiment carried out according to the principles of the Helsinki declaration and the institutional research committee of UCA (IRB00011540-2020-66).

Materials and Procedure

Because of the covid-19 epidemic, the study was programmed remotely on Qualtrics.

Participants were asked to reserve a time slot over the next five days when they would not be disturbed. A few hours before their time slot, participants received the web link to participate in the study on Qualtrics. Apart from that, the procedure was similar to that of study 2. The participant had to answer several questionnaires before watching a video. At the end of the video, the participant had to answer the questionnaires again. Participants watched the video on their own computer screen, which is very different from the more immersive large screen presentation in previous studies. Compare to studies 1 and 2, several modifications have been made. First, this time, in all conditions, participants listened to the same audio tape (i.e. a sequence of the "Cosmos" soundtrack by Vangelis). Secondly, the control condition has been changed. In this condition, participants watched an adult perform Qi Gong movements. This control video was chosen for two main reasons: firstly, it implies a focus on the body and thus the mesoscopic level. Secondly, these movements are pleasant to watch, which makes the control condition as attractive as the experimental conditions. Third, we added a fourth experimental condition in which participants saw fractals on the video. Fractals have the particularity of inducing a pronounced "zooming" effect, which is to some extent found in videos of the cosmos (i.e. zooming towards the infinitely large) and of the infinitely small (i.e. zooming towards the infinitely small). This condition will allow us to isolate this "zoom" effect induced in the videos and to examine whether it alone generates a need for accommodation and self-transcendence effects.

The participants were randomly assigned to a cosmos condition (n = 57), an infinitely small condition (n = 55), a mesoscopic body-centered control condition (n = 55), or a fractal condition (n = 52). In the cosmos condition, the participants watched the same film that we used in Studies 1 and 2. In the infinitely small condition, participants watched the same film as in study 2. In the active control condition, participants watched a sequence of body movements by a Qi Gong expert. In the fractal condition, participants watched a sequence of animated fractals. The duration of the film was identical in each condition (i.e. 5:26). All the videos used in this study are available in a low-resolution format at doi.org/10.6084/m9.figshare.6789797.v2

Remote administration on Qualtrics allowed this study to be double-blind; neither the participants nor the experimenter were informed of the experimental condition which was automatically and randomly assigned by Qualtrics.

Self-Report Scales

As in previous studies, the participants were asked to complete the self-report scales twice: before (pre-video) and after the experimental session (post-video). We used the same scales as in Study 1 and we added several mediating and control variables.

Self-Transcendence

We again used Francis and Louden's (2000) scale of mystical orientation. The seven components were assessed: oneness (αtime1 = .77; αtime2 = .80), timelessness (αtime1 = .69; αtime2 = .80), true ego (αtime1 = .60; αtime2 = .69), passivity (αtime1 = .65; αtime2 = .71), transiency (αtime1 = .52; αtime2 = .57), ineffability (αtime1 = .61; αtime2 = .76), and noesis (αtime1 = .50; αtime2 = .56).

Participants rated their agreement with each statement on a visual analog scale ranging from 0 to 100. The full 21-item scale provides satisfactory internal reliability (αtime1 = .90; αtime2 = .93).

Positive Emotions

We assessed the same positive emotions: gratitude (αtime1 = .80; αtime2 = .82), interest (αtime1 = .71; αtime2 = .79), hope (αtime1 = .79; αtime2 = .87), pride (αtime1 = .83; αtime2 = .85), inspiration (αtime1 = .81; αtime2 = .80), awe (αtime1 = .87; αtime2 = .93), and love (αtime1 = .71; αtime2 = .74). Participants rated their agreement with each statement on a visual analog scale ranging from 0 to 100. The full 21-item scale provides adequate internal reliability (αtime1 = .94; αtime2 = .95).

Mediating Variables

Sixteen items (see Table 3) were developed to assess (1) the scale of the physical frame of reference (7 items); (2) the reduction of the narrative self (i.e. reduction in selfrelated preoccupations; 3 items); (3) the reduction of the minimal self (i.e. body loss; 4 items); and, (4) the need for accommodation (2 items). To assess the scale of the physical frame of reference, two items (i.e. items 1 and 2) were extracted from the Small Self Scale (Preston et al., 2016) adapted from Shiota et al. ( 2007) et [START_REF] Piff | Awe, the small self, and prosocial behavior[END_REF]. Five additional items were created to assess vastness, immensity and perceived physical smallness (i.e. items 4, 5, 7, 8 and 14). All other items were created for the need of this study. Participants rated their agreement with each statement on a visual analog scale ranging from 0 to 100.

A principal component factor analysis with direct oblimin rotation on the 16 items was performed (KMO = 0.88; X 2 (120) = 1269.1, p < 0.001). For each item, we used the difference score between post-and pre-video session. This analysis disclosed four factors with eigenvalues greater than 1.0 (see Table 3). The first factor accounted for 35.18% of the explained variance and regrouped the 7 items assessing the scale of the physical frame of reference (eigenvalue = 5.63; factor loadings from 0.67 to 0.89; α = 0.88). The second factor accounted for 10.74% of the explained variance and regrouped 3 items assessing the reduction of concerns (eigenvalue = 1.72; factor loadings from 0.71 to 0.77; α = 0.66). The third factor accounted for 8.95% of the explained variance and regrouped 4 items assessing the experience of body loss (eigenvalue = 1.43; factor loadings from 0.57 to 0.77; α = 0.70).

Finally, the fourth factor accounted for 6.68% of the explained variance and regrouped 2 items assessing the need for accommodation (eigenvalue = 1.07; factor loadings from 0.51 to 0.83; r = 0.26, α = 0.41). The internal reliability of this fourth factor was very low. Item 6 (i.e. "I felt dizzy in front of the immensity") loaded weakly on this fourth factor (i.e. 0.51), but also indistinctly on factors 1 (i.e. 0.31) and 3 (i.e. -0.30). We therefore excluded it from any further statistical analysis. Item 16 (i.e. assessing more directly the need for visual accommodation) was retained for exploratory purposes only.

Control Variables

After watching the video, participants were asked to indicate how seriously they had watched it (on a scale of 0 to 100) and whether they were disturbed during the study (on a scale of 1 to 3). At the end of the experimental session, in order to control for effects related to differences between the videos, participants were asked to rate, on a visual analog scale ranging from 0 to 100, the video they viewed on (a) pleasantness and (b) absorption. They also were asked whether or not they had used headphones during the watching of the video, and the size of their computer screen (from 10 inches and under (1) to 24 inches and over (7)).

Statistical Procedure

We used the same statistical procedure as in previous studies. For the test of the sequential mediation model, we used "Process 3.5" for SPSS.

Results

Self-Transcendence

A 4 (experimental condition) x 2 (pre-/post-session) ANOVA on mystical orientation scores was performed. As predicted, this analysis revealed a significant pre-/post session effect by condition interaction (F (3, 215) = 5.45, p < .001, ηp 2 = .07; BFInclusion = 14.60).

Increases in mystical experience were significantly greater in both the cosmos condition (Mdiff = +12.49; p < .005; Cohen d = 0.64) and the infinitely small condition (Mdiff = +12.34; p < .006; Cohen d = 0.63) than in the control condition (Mdiff = +5.21). The fractal video condition (Mdiff = +7.28) did not differ from the other conditions. Figure 3a distinctly presents the results for each dimension and for each condition. When we compared the cosmos condition to the control condition, noesis, timelessness, true ego, ineffability and transiency were not significantly affected by the manipulation (all ps > .10). Oneness (p < .006; Cohen d = 0.62) and passivity (p < .001; Cohen d = 0.99) were significantly affected by the cosmos video. When we compared the infinitely small condition to the control one, noesis, timelessness, and ineffability were not significantly affected by the manipulation (ps > .10).

All the other dimensions were significantly or marginally affected by the infinitely small condition: oneness (p < .001; Cohen d = 0.81), true ego (p < .016; Cohen d = 0.57), transiency (p < .053; Cohen d = 0.49), passivity (p < .018; Cohen d = 0.56). For each dimension, the fractal video condition did not differ from the control condition.

Positive Emotions

A similar ANOVA on the positive emotions scores was performed. This analysis revealed a significant pre-/post session by condition interaction (F (3, 215) = 4.31, p < .006, ηp 2 = .057; BFInclusion = 2.12). Increases in positive emotions was significantly greater in the cosmos condition (Mdiff = +21.53) than in the fractal condition (Mdiff = +9.71; p < .002; Cohen d = 0.69). Other comparisons were not statistically significant. Figure 3b 

Potential Mediating Variables

First, an ANOVA was performed on the items assessing the scale of physical frame of reference (i.e. perception of small self and vastness). This analysis revealed a significant pre-/post session by condition interaction (F (3, 215) = 28.2, p < .001, ηp 2 = .28; BFInclusion > 150).

Increases in small self and vastness was significantly greater in the cosmos condition (Mdiff = +43.67; p < .001; Cohen d = 1.74), the infinitely small condition (Mdiff = +22.56; p < .001;

Cohen d = 0.84), and the fractal condition (Mdiff = +25.23; p < .001; Cohen d = 0.95) than in the control condition (Mdiff = +2.84). The increase in the cosmos condition also was greater than in both the infinitely small and fractal conditions (all ps < .001).

A similar analysis was performed on the items assessing self-related preoccupations.

The analysis revealed a significant pre-/post session by condition interaction (F (3, 215) = 3.18, p < .025, ηp 2 = .042; BFInclusion = 1.16). Increases in reduction of concerns was significantly greater in the cosmos condition (Mdiff = +23.88) than in the fractal condition (Mdiff = +9.20; p < .022; Cohen d = 0.55).

The analysis on the items assessing body loss was marginally significant (F (3, 215) = 2.55, p < .057, ηp 2 = .034; BFInclusion < 1). Increases in body loss was marginally greater in the cosmos condition (Mdiff = +19.33) than in the control condition (Mdiff = +9.74; p < .09; Cohen d = 0.44) and the infinitely small condition (Mdiff = +9.73; p < .09; Cohen d = 0.44).

Finally, the analysis on the single item assessing the need for visual accommodation 

Mediation Analyses

As shown in Table 4, except for the need of visual accommodation and awe, all the potential mediators were positively and significantly related to both STE and awe. We tested our predicted sequential mediation models using macro "Process 3.5" for SPSS. We selected the specification for multiple sequential mediators (i.e. model number 6, 5000 bootstrap samples, 95% confidence intervals). Using contrasts, we tested our mediation models separately for both the cosmos view induction effect and the infinitely small induction effect.

Concerning the mediators and the DV, we used pre-/post difference scores.

First, we entered the relevant contrast as an IV (see Table 5). Second, we entered scale of the physical frame of reference (PFR), body loss (i.e. minimal self), and reduction in selfrelated preoccupations (i.e. narrative self) as mediators. In models 1a to 2b, STE (assessed with the mysticism scale) was entered as a DV. In models 3a to 4b, awe was used as a DV.

All the predicted models were depicted in Table 5. All the mediators were centered at the mean.

Models supported by the data are indicated with a grey background. Among all the tested sequential models by the Process SPSS macro, only one sequential model was supported by the data: the effect of the view of cosmos or infinitely small on selftranscendence (i.e. STE and awe) was mediated by a sequential process where first (a) there is an increase in the perception of vastness and smallness of the self (i.e. change in the scale of the physical frame of reference), (b) which generates an experience body loss (i.e. reduction of the minimal self). No support was found for a mediating effect of the reduction of selfrelated preoccupations (i.e. reduction of narrative self; see Table 5).

Evaluation of the Videos

A series of ANOVA on the rating scores of perceived pleasantness and absorption were performed. These analyses revealed a significant effect of experimental condition on both ratings (all ps < .05). Decomposition of this effect revealed that the cosmos video (M = 82.2) was evaluated more pleasant than the infinitely small video (M = 66.0) and the fractal one (M = 57.3; respectively, p < .007; Cohen d = 0.62, and p < .001; Cohen d = 0.95). The control video (M = 71.9) also was perceived more pleasant than the fractal one (p < .023; Cohen d = 0.55). Therefore, the perceived pleasantness of the videos cannot explain the differences observed between the control condition and the cosmos and infinitely small conditions.

Concerning the perceived absorption, the cosmos video was judged to be more absorbing (M = 76.9) than the control one (M = 63.3; p < .02; Cohen d = 0.55). Because the perceived absorption was significantly and positively related to an increase in both STE and awe between the pre-and the post-session (respectively, r = .45, p < .001, and r = .54, p < .001), we examined the extent to which this difference in evaluation between the videos explained the effect of the experimental manipulation of cosmos in a series of multiple regression analyses. First, when perceived absorption was statistically controlled for, the effect of the cosmos view on changes in STE still remained significant (b = 2.67, se = 0.99, p < .01).

Similarly, when the rating of absorption was statistically controlled for, the effect of the cosmos view on changes in awe still remained significant (respectively, b = 14.68, se = 2.36, p < .001).

Controlled Variables

Due to the home-based nature of the study, we wanted to control for the potential effects of various variables: (1) whether the participants were disturbed during the study; (2) the degree to which the participants thought they were watching the video seriously; (3) whether they listened to the audio tape with or without headphones; and, (4) the size of the computer screen that was used to watch the video. First, regarding the descriptive, it was noted that participants reported a low level of disturbance during the study (M = 1.25/3; SD = 0.49), and a high level of seriousness (M = 83.7/100; SD = 17.8). Participants used a computer screen with an average size (M = 4.33/7; SD = 1.02) corresponding to a screen between 15 and 17 inches. Of all participants, 41.6% used headphones. Second, we examined whether these scores varied according to the experimental condition. Perceived disturbance, perceived seriousness of watching the video, and screen size were similar between conditions (all ps > 0.10). Similarly, the proportion of participants using headphones was similar between conditions (X 2 (3) = 3.31, p > 0.34).

Discussion

Providing further support for our main hypothesis, the results of the present study broadly replicate those of Study 2 with a different administration context (i.e. online study at home, more suitable control condition). Again, the participants experienced significantly greater levels of STE and awe in the two experimental conditions in which the scale of the physical frame of reference was modified (i.e. cosmos and infinitely small video conditions).

The effect sizes were smaller in this study, however, likely due to the fact that participants were in front of their own computer screen and not in a more immersive space as in previous studies [START_REF] Sk | The proximal experience of awe[END_REF].

The main contribution of this third study lies in the identification of the mediating processes. We found strong support for a sequential model in which (A) the change in scale of the physical frame of reference produced by the experimental manipulation led to (B) an experience of body loss. These two sequential effects mediated the increases in STE and awe.

In contrast, the reduction in self-related preoccupations does not appear to explain the observed effects in terms of STE and awe. In other words, the phenomenology of selftranscendence following exposure to videos of the cosmos or the infinitely small would be more related to a body loss experience (i.e., minimal self) than to a reduction of the narrative self.

The additional analyses with the spurious control variables are rather reassuring. Indeed, none of the spurious variables that were controlled for explain the observed effects.

We did not find support for a visual accommodation effect. The item assessing visual accommodation increases especially in the exploratory condition where fractals were presented in video. In this condition, no self-transcendence effect was observed.

General Discussion

The main objective of this research was to study decentering as a shifting process from the body/self-consciousness matrix to a larger consciousness matrix in which individuals perceive they belong to and are part of a larger life system which encompasses the body/selfphenomena. We predicted this kind of decentering would alleviate self-centeredness and favor both STE and positive transcendent emotions. Across three experiments, we found support for this hypothesis. Both STE and transcendent emotions, such as awe, were consistently found to be higher in the experimental conditions in which the usual physical frame of reference was manipulated.

To help the reader synthesize the main information, two additional tables are presented.

Table 6 summarizes the similarities and differences between the three studies in terms of both methodology and observed results. Table S1 (see supplemental materials) provides a minimeta-analysis of the effect of the cosmos video insofar as it was present in all three studies.

Using Hedges as a model estimator (with standardized mean difference), this mini-metaanalysis confirms the strong effect size of the cosmos video induction on the phenomenon of self-transcendence (e.g. Hedges's g = 1.10 for oneness and 1.16 for awe). This effect turns out to be heterogeneous regarding the STE measure; the analysis confirms that this is due to the third study which obtained a smaller effect size.

Previous research has greatly focused on awe as a central process (e.g. [START_REF] Keltner | Approaching awe, a moral, spiritual, and aesthetic emotion[END_REF][START_REF] Piff | Awe, the small self, and prosocial behavior[END_REF][START_REF] Preston | Spiritual experiences evoke awe through the small self in both religious and non-religious individuals[END_REF], and there is agreement that awe is a response to perceptually vast stimuli that generate accommodation. [START_REF] Keltner | Approaching awe, a moral, spiritual, and aesthetic emotion[END_REF] originally placed both vastness and accommodation as two central features. The results of the present studies are consistent with this view. However, some additional elements also emerged. First, awe was not the only transcendent emotion elicited by the experimental manipulation. For example, in study 2, we observed a marked increase in love and inspiration associated with awe (see also [START_REF] Sk | The proximal experience of awe[END_REF]. Thus, rather than focusing only on awe, these results invite researchers to more comprehensively investigate the relationships between these various transcendent emotions. Second, the role of the vastness should be further explored. In terms of physical size, vastness refers to anything that is experienced as being much larger than the body/self. In the infinitely small view induction, participants observed microscopic phenomena significantly smaller than their own body. Thus, at the physical level, they experienced physical "smallness" rather than vastness. However, this induction also elicits STE, suggesting physical size is not a key issue. Microscopic life can be experienced as conceptually vast [START_REF] Yaden | The development of the Awe Experience Scale (AWE-S): A multifactorial measure for a complex emotion[END_REF] and infinitely vast, which is also involved in the macroscopic environment, such as when viewing the cosmos. It would be useful in a future research to deepen this aspect by developing items that evaluate only the physical dimension and others only the conceptual dimension or by manipulating experimentally these two dimensions distinctly.

While much research is needed to address all of these phenomena, the present study reveals that a change in the current physical frame of reference generates a transient transcendent experience. The alteration of the usual frame of reference leads participants to experience something larger than the body/self. The involved accommodation processes remain to be explored. In this study, we were unable to reliably measure this dimension. In addition, the measure used assessed only visual accommodation. Emotions such as awe and the experience of self-transcendence can involve a reshaping of world-knowledges (i.e. epistemic accommodation; [START_REF] Mcphetres | Oh, the things you don't know: awe promotes awareness of knowledge gaps and science interest[END_REF][START_REF] Valdesolo | Science Is Awe-Some: The Emotional Antecedents of Science Learning[END_REF]. It would be useful to delve into the different dimensions of accommodation. Study 3 indicates that visual accommodation does not appear to play a decisive role in the observed effects. Indeed, it increases significantly in the condition with the fractal video involving the infinity zoom effect, but this does not cause any effect in terms of self-transcendence, and this despite a significant increase in the perception of vastness and small self in this condition (compared to the control condition). The fractal video was repetitive in that it was a repetition of the Mandelbrot structure. It is possible that the novelty aspects were weaker in this video compared to the others, which may have dampened the effects. Self-transcendence emerges only in videos involving scenes referring to real-world objects with meaning (cosmos, inside the human body), but not with a fractal video with artificial images not involving real-world objects. This should be further investigated in future studies.

We are routinely confronted with our own body as a relevant object of demarcation between ourselves and the outside environment. This reinforces the self-centered perspective in which the world is perceived from a distinct and independent body. Observing the cosmos, or the microscopic inner-body, provides a new perspective on life as a whole. This new view/understanding likely upsets our usual egocentric perspective and leads to a change toward a broader perspective. [START_REF] Crocker | From egosystem to ecosystem: Implications for learning, relationships, and well-being[END_REF] have proposed distinguishing ego-system and eco-system goals. They defined eco-system goals as a "motivational framework for the self in which people see themselves as part of a larger whole, a system of individuals whose actions have consequences for others, with repercussions for the entire system" (p. 48). It is plausible that the experimental manipulations led participants to move from an ego-system perspective to a transient eco-system perspective. The greater experience of unity and oneness in the cosmos view induction, and also in the infinitely small view condition, is compatible with this interpretation.

In the present study, we investigated the transient effects of viewing cosmos scenes and infinitely small scenes of the human body on self-consciousness and transcendent emotions. It is likely that, in this context, the observed effects were of short duration. However, according to the testimonies of astronauts who saw their perceptions and beliefs sometimes profoundly modified after spending time seeing the earth from space (e.g. White, 1987;[START_REF] Yaden | The overview effect: awe and self-transcendent experience in space flight[END_REF], it is possible that a prolonged or repeated exposure to this type of scene may have more lasting effects. Recent research on transient altered consciousness (e.g., meditation, flow, psychedelic drugs) have been conducted to better understand the transition from extended consciousness (e.g., the narrative self) to core consciousness (e.g., the minimal self), and possibly also from core consciousness to pure consciousness (see [START_REF] Berkovich-Ohana | The consciousness state space (CSS)-a unifying model for consciousness and self[END_REF][START_REF] Millière | Psychedelics, meditation, and self-consciousness[END_REF].

The present study reveals, as expected, that the viewing of scenes that induce a change in the usual frame of reference is associated with a reduction of the self (i.e., phenomena of selftranscendence). Study 3 explored more deeply the processes. We found support for a sequential mediation model where, as predicted, the change in the physical frame of reference mediates the observed effects. In addition, it appears that the reduction of the minimal self (i.e. body loss) mediates the effect of the change in the physical frame of reference (i.e.

vastness and small self) on self-transcendence. We did not find a role for narrative selfreduction (i.e. self-related preoccupations reduction). In other words, the reduction of the bodily self (and not the conceptual self) seems to be involved in the observed phenomena which is consistent with our prediction that a change in the body/self-consciousness matrix is intimately related to STE. It is possible that a change in the usual frame of reference may alter the sense of perceived body boundaries and encourage more allocentric spatial frames of reference [START_REF] Hanley | Effects of Mindfulness Meditation on Self-Transcendent States: Perceived Body Boundaries and Spatial Frames of Reference[END_REF]. Future research should examine this hypothesis.

At the theoretical level, the present results are consistent with a situated cognition approach. According to [START_REF] Varela | The Embodied Mind: Cognitive Science and Human Experience[END_REF], the world that is experienced is the result of interactions between the body and the environment. Cognition is "situated", because it cannot be considered independently of the situations in which it originates, and is "embodied", because it is anchored in the body and emerges from its interactions with the outside world. Varela et al. proposed the term "enacted" to refer to the coupling process by which cognition emerges from mutual interactions between the physiology of the organism, its sensorimotor circuits and the environment. This perspective supports the conception that the self is enacted and emerges, at least partly, from the coupling between our environment and our biological conditioning. This approach leads to the prediction that changes in the immediate physical environment would produce a change in the sense of self, as observed in this study.

Research on transient effects on consciousness may also have applications, particularly for patients who are facing anxiety-provoking treatments (e.g. chemotherapy) or threat to their survival (e.g. palliative care). Indeed, research has demonstrated the usefulness of immersive scenes for these kinds of issues (e.g. [START_REF] Chirico | Virtual reality in health system: beyond entertainment. a mini-review on the efficacy of VR during cancer treatment[END_REF], which could distract patients from their concerns for a period of time (e.g. chemotherapy), or even connect them to something larger than themselves (i.e. experience of unity, oneness), potentially alleviating psychological and spiritual suffering [START_REF] Saunders | The Management of Terminal Illness[END_REF] when they are faced with death.

Study Limitations

This research has some limitations. First, the participants were all students in psychology, of French nationality, and mainly women. Although gender does not appear to be a central variable for the phenomena studied here -for example, [START_REF] Levenson | Selftranscendence: Conceptualization and measurement[END_REF] did not find a gender difference in self-transcendence -the findings cannot be generalized. A replication with a more representative sample is needed. It appeared delicate to set up a perfect control condition. Table 6 provides a summary of the differences and similarities regarding the methodology of the three studies. It is reassuring that with three different control conditions in the three studies, we found similar effects. The control condition in Study 3 is probably the best of the three because it maintains the mesoscopic setting, is perceived as pleasant, and the other potentially confounding variables are controlled (see the column "parameter differences between videos" in Table 6). Finally, in the mediation analysis (study 3), the mediator and the dependent variable were assessed simultaneously in the same questionnaire. A longitudinal design assessing the mediator and the dependent variable at two separate points in time would be required.

Conclusion

Despite some limitations, a transient mental state marked by decreased self-salience, increased feelings of oneness, and transcendent emotions was consistently found to be significantly greater in the experimental conditions in which the physical frame of reference was induced, than in the control condition. Future studies are required to explore more precisely the role of accommodation. Studies evaluating the application of these types of video scenes for pain tolerance, reduction of anxiety in the face of aversive treatments such as chemotherapy or in the context of palliative care will be useful and welcome.

Footnote 1 A prior study suggests a reliable effect of earth view from deep space on awe [START_REF] Chirico | Designing Awe in Virtual Reality: An Experimental Study[END_REF]r = 0.585). We adopted criteria of a minimum of 20 participants per condition to detect a large effect size at 80% power. .71 5-I felt the immensity, the infinity.

.67 6-I felt dizzy in front of the immensity.

.51 7-I had the feeling of being small compared to the immensity of life.

.89 8-I felt physically small.

.80 9-I felt that my daily problems, my concerns were quite insignificant.

.71 10-I felt that my body was insignificant.

-.57 11-For a while I forgot my concerns.

.77 12-For a while I forgot my own body.

-.57 13-I found my body very light.

-.77 14-I found my body very small.

.75 15-My body seemed to me absent.

- Note 2: Concerning the global score of STE and according to the Q-test, the true outcomes appear to be heterogeneous (i.e. Q = 6.4518, p = 0.0397, tau² = 0.1179, I² = 62.2275%). A 95% prediction interval for the true outcomes is given by 0.2655 to 1.9346. Hence, even though there may be some heterogeneity, the true outcomes of the studies are generally in the same direction as the estimated average outcome. An examination of the studentized residuals revealed that one study (i.e. study 3) had a value larger than ± 2.3940 and may be a potential outlier in the context of this model. According to the Cook's distances, none of the studies could be considered to be overly influential. The regression test indicated funnel plot asymmetry (p = 0.0180) but not the rank correlation test (p = 1.0000).

Similarly, in the case of oneness, the true outcomes also appear to be heterogeneous (i.e. Q = 6.5981, p = 0.0369, tau² = 0.1185, I² = 62.2582%). A 95% prediction interval for the true outcomes is given by 0.2745 to 1.9473. Hence, even though there may be some heterogeneity, the true outcomes of the studies are generally in the same direction as the estimated average outcome. An examination of the studentized residuals revealed that one study (i.e. study 3) had a value larger than ± 2.3940 and may be a potential outlier in the context of this model. According to the Cook's distances, none of the studies could be considered to be overly influential. The regression test indicated funnel plot asymmetry (p = 0.0151) but not the rank correlation test (p = 1.0000).

  distinctly presents the results for each dimension and for each condition. Each component was significantly affected by the experimental manipulation: oneness (p < .001; Cohen d = 1.57), transiency (p < .001; Cohen d = 1.39), passivity (p < .001; Cohen d = 1.36), true ego (p < .001; Cohen d = 1.27), ineffability (p < .001; Cohen d = 1.13), noesis (p < .001; Cohen d = 1.11), and timelessness (p < .003; Cohen d = 0.83).

  distinctly presents the results for each type of positive emotion. With the exception of inspiration (p > .23; Cohen d = 0.32), positive emotions were significantly affected by the experimental manipulation: love (p < .001; Cohen d = 1.08), awe (p < .002; Cohen d = 0.87), interest (p < .02; Cohen d = 0.66), proud (p < .03; Cohen d = 0.60), hope (p < .04; Cohen d = 0.59), and gratitude (p < .05; Cohen d = 0.55).

  distinctly presents the results for each dimension and for each condition. When we compared the cosmos condition to the control condition, only noesis was not significantly affected by the manipulation (p > .47; Cohen d = 0.34). All the other dimensions were significantly affected by the cosmos video: timelessness (p < .001; Cohen d = 1.52), oneness (p < .001; Cohen d = 1.22), passivity (p < .001; Cohen d = 1.14) transiency (p < .014; Cohen d = 0.83), true ego (p < .024; Cohen d = 0.78), and ineffability (p < .031; Cohen d = 0.75). Finally, when we compared the infinitely small condition to the control one, noesis (p > .64; Cohen d = 0.26), ineffability (p > .23; Cohen d = 0.47), and passivity (p < .06; Cohen d = 0.66) were not significantly affected by the manipulation (p > .64; Cohen d = 0.26). All the other dimensions were significantly affected by the infinitely small condition: oneness (p < .001; Cohen d = 1.09), true ego (p < .003; Cohen d = 0.98), transiency (p < .008; Cohen d = 0.88), and timelessness (p < .01; Cohen d = 0.86).

  When we compare the cosmos condition to the control one, only two positive emotions were significantly affected by the experimental manipulation: awe (p < .001, Cohen d = 1.10) and, to a lesser degree, inspiration (p < .06, Cohen d = 0.68). Other positive emotions were not affected by the cosmos view. When we compared the infinitely small condition to the control condition, five emotions were significantly or marginally affected by the experimental manipulation: inspiration (p < .002; Cohen d = 1.02), hope (p < .015; Cohen d = 0.82), awe (p < .017, Cohen d = 0.80), proud/trust (p < .07; Cohen d = 0.65), love (p < .07; Cohen d = 0.66).

  distinctly presents the results for each type of positive emotion and for each condition. When we compare the cosmos condition to the control one, only two positive emotions were significantly affected by the experimental manipulation: awe (p < .001, Cohen d = 1.23) and, to a lesser degree, interest (p < .08; Cohen d = 0.45). Other positive emotions were not significantly affected by the cosmos view. When we compared the infinitely small condition to the control condition, only awe (p < .009; Cohen d = 0.61) was significantly affected by the experimental manipulation.

  was significant (F (3, 215) = 5.66, p < .001, ηp 2 = .073; BFInclusion > 150). The need for accommodation was significantly greater in the fractal condition (Mdiff = +38.8) than the infinitely small condition (Mdiff = +20.6; p < .024; Cohen d = 0.55), the cosmos condition (Mdiff = +15.6; p < .002; Cohen d = 0.70) and the control condition (Mdiff = +17.0; p < .004; Cohen d = 0.66).
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 12 Figure 1. Effects of the Cosmos View on Various Components of Self-Transcendence Experiences (STE) and Positive Transcendent Emotions

  

  

Table 1

 1 Reported Experience During the Video Projection (Expressed Spontaneously in the Open-The p-value was provided by a Kruskal-Wallis test.

	Ended Question) in Percent as Function of the Experimental Condition (Study 2)	
		Cosmos	Control	Infinitely small	p-value
	1. Experience of	20.8%	0%	32%	0.013
	unity				
	2. Physical	29.2%	0%	12%	0.014
	frame of				
	reference				
	3. Affective	20.8%	0%	24%	0.042
	reactions				
	4. Absorption,	29.2%	0%	24%	0.020
	escape from				
	reality				
	5. Relaxing	12.5%	0%	16%	0.14
	effect				
	6. Music effect	4.2%	0%	4%	0.61
	Note:				

Table 2

 2 Spearman Correlations Between the Type of Experience Lived During the Video Projection(Expressed Spontaneously in the Open-Ended Question) and Pre-/Post-difference in Self-

	Transcendence Experience and Positive Transcendent Emotions (Study 2).	
		1.	2.	3.	4.	5.	6.
		Experience	Physical	Affective	Absorption,	Relaxing	Music
		of unity	frame of	reactions	escape from	effect	effect
			reference		reality		
	Spontaneous Expressed Experience				
	1. Experience	-					
	of unity						
	2. Physical	.02	-				
	frame of						
	reference						
	3. Affective	.10	.17	-			
	reactions						
	4. Absorption,	.06	.34**	.10	-		
	escape from						
	reality						
	5. Relaxing	-.03	-.13	-.01	.09	-	
	effect						
	6. Music effect	-.08	-.07	-.07	.14	.52***	-
	Pre-/Post-Difference in Self-Transcendence Experiences (Mysticism Orientation Scale)
	and Positive Transcendent Emotions				
	7. Increase in	.23+	.26*	.34**	.23+	.18	-.06
	Self-						
	Transcendence						
	Experiences						
	(STE)						
	8. Increase in	-.01	.19	.25*	.14	.17	-.03
	Positive						
	Transcendent						
	Emotions						
	Note. *** p < .001, ** p < .01, * p < .05, + p < .06.			

Table 3

 3 Factor Loadings for the 16 Items Assessing Scale of the Physical Frame of Reference,

	Reduction in Self-Related Preoccupations, Body Loss, and Need for Visual Accommodation
	(Study 3)			
		Factor 1 -	Factor 2 -	Factor 3 -	Factor 4 -
		Scale of the	Reduction in	Body loss	Need for visual
		physical frame	self-related		accommodation
	Items:	of reference	preoccupations	
	1-I felt small or insignificant.	.73		
	2-I felt as if I was in the presence	.67		
	of something grand.			
	3-I felt that my daily concerns		.73	
	were unimportant/trivial.			
	4-I felt as if I was part of			
	something bigger and vast.			

Table 4

 4 Pearson Correlations Between Pre-/Post-difference in Potential Mediating Variables andPre-/Post-difference inSelf-Transcendence Experience and Positive Transcendent Emotions 

	(Study 3).				
		1. Scale	2. Reduction	3.	4.
		of the	in self-related	Body	Need for visual
		physical	preoccupations	loss	accommodation
		frame of			
		reference			
	Potential Mediators				
	1. Scale of the physical	-			
	frame of reference				
	2. Reduction in in self-	.30***	-		
	related preoccupations				
	3. Body loss	.49***	.30***	-	
	4. Need for visual	.21**	.22***	.10	-
	accommodation				
	Dependent Variables				
	5. Increase in Self-	.45***	.35***	.44***	.23***
	Transcendence Experiences				
	(STE)				
	6. Increase in awe	.47***	.34***	.34***	.07
	Note. ** p < .01; *** p < .001.				

Table 6

 6 Summary of differences and communalities in the methods and results of the three studies

	Study	Conditions of the	Video used in each experimental condition (N)	Video	Characteristics of video stimuli	Main dependant variables (Cohen d of the comparison
	number (N	study/assignment		projection		with the control condition)
	total)			support and		
				duration of the		
				video		
	Study 1 (N	Laboratory experiment	Cosmos condition (N = 28): the participants watched a film in	large screen	-Music "Let Us Quest!"	-STE (Cohen d = 1.58); oneness (Cohen d = 1.57)
	= 56,	administered by an	which they saw the earth from space, then the solar system,	(2.5m x 1.8m);	-Slow motion	-Transcendent emotions (Cohen d = 0.94); awe (Cohen d
	students)	experimenter; random	and then different galaxies in the universe	duration = 5:26	-No social interaction	= 0.87)
		assignment programmed			-Absence of humans	
		before the experiment	Control condition (N = 28): participants watched a film in	large screen	-Speech/language /information	
		began	which humans could be seen playing a famous French	(2.5m x 1.8m);	-Normal motion speed	
			television game (i.e. "the game of numbers and letters")	duration = 5:26	-Presence of social interaction	
					-Presence of a human	
	Study 2 (N	Laboratory experiment				
	= 73;	administered by an				
	students)	experimenter; random				
		assignment programmed				
		before the experiment				
		began				

Table S1

 S1 Mini meta-analysis of the effect of the Cosmos video condition on the three studiesNote 1: *** p < 0.001; * p < 0.05. STE = Self-Transcendence Experience (assessed using the Mysticism scale).

	Dependent variable	K	g Hedges	Z	CI Lower-	CI Upper-	Tau 2	I 2	Q
					bound	bound			
	STE (global score)	3	1.10 (0.252)	4.37***	0.607	1.593	0.118	62.23%	6.452*
	Oneness	3	1.11 (0.252)	4.40***	0.616	1.605	0.118	62.26%	6.598*
	Transcendent positive	3	0.562 (0.157)	3.58***	0.254	0.871	0.01	18.13%	2.822
	emotions (global score)								
	Awe	3	1.16 (0.147)	7.84***	0.867	1.455	0	0%	1.931
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